There exists a long literature attempting to understand what drives participation in social programs. From programs with historically high takeup such as the Earned Income Tax Credit (over 80 percent; see Scholz, 1994) to those with lower takeup such as Medicaid (50-70 percent among eligible children; see Currie and Gruber, 1996) there is continuing discussion over how needy individuals can more effectively be connected with benefits. Research has established that the size of benefits and the ease of claiming them are strong predictors of participation, while factors like stigma or fear of consequences (such as being subject to sanctions or obligations) seem to be less important than was previously feared (Remler and Glied, 2003) .
One major reason for non-participation that has been explored is a lack of information about eligibility or program benefits. This issue receives particular attention because there are (at least in theory) policy interventions that could directly address misinformation, particularly via formal communication channels. Daponte et al (1999) used an experimental framework in which they provided customized information about Food Stamp eligibility and benefit levels to a randomly-assigned group of low-income families, and found that participation in Food Stamps increased substantially among this group relative to a control group. Recent work on the EITC by Chetty and Saez (2009) indicates that providing formal information about benefit structure (through tax preparers) can also affect responses to a program's labor supply incentives.
Government-sponsored outreach efforts can also increase participation levels in public programs, although the nature of the spending matters. A study of California's Medi-Cal program outreach concluded that money spent on training application assisters and developing enrollment support via community-based organizations or schools proved effective in increasing participation, while larger media campaigns were ineffective or even counterproductive (Kincheloe and Brown, 2007) . Properly targeting the desired audiences with formal information dissemination continues to be elusive.
The more organic spread of information via informal networks -either as a supplement to or an alternative to formal information provision -has also been established as an important predictor of program participation. Huby and Whyley (1996) , in a study on a UK social program, find that those who have heard about the program from friends or family are 7.4 times more likely to apply. Dahl, Loken, and Mogstad (2011) demonstrate that peer networks were important transmission mechanisms of information about a new paternity leave policy in Norway. In work examining people of varying ethnic backgrounds, Bertrand, Luttmer and Mullainathan (2000) find that eligible individuals who live amongst others who speak their same language are more likely to participate in welfare programs. However, Aizer and Currie (2004) suggest that measured "information" effects of such social networks are difficult to distinguish from other features of a neighborhood, such as factors that are common to people of the same ethnicities or socio-economic opportunities, or uniquely local methods of program implementation. They challenge the information-sharing hypothesis by showing that participation in a publicly-funded prenatal care program in California does not follow the patterns one would expect if information-sharing is a driving force. They find that measured network effects are not larger for people who are likely independently less informed --women in their first pregnancies as compared to later pregnancies, and immigrant women as compared to native-born women. Their results suggest a potentially limited role for informal informationsharing in program participation decisions, at least when policy conditions are in steady state.
It may be that the information role of social networks is not particularly important when conditions are stable and information is widespread, but these networks may matter more when there is new information to be disseminated. This may be particularly important when there are confusing changes in policy that may not be consistently expressed through formal networks during a transition period (for example, outreach literature may be outdated or caseworkers may still be mastering new rules). However, this is difficult to study because in such a time of policy change, it may be difficult to disentangle the participation effects of information gaps from the effects of the actual policy changes themselves. The very information shocks that can help us understand the role of information (by offering variation in it) are typically attached to real policy changes that may generate substantive changes in behavior.
A unique combination of events provides us with an opportunity to explore program participation during an information shock that does not correspond to an actual policy change in that program. In the mid-to-late 1990s, the U.S. passed major welfare reform legislation that changed some assistance programs but not others. Programs like cash welfare and Medicaid experienced major eligibility changes, including a delinking of cash welfare eligibility and Medicaid eligibility that moved away from a one-stop approach to obtaining public assistance.
There is evidence in the literature on these programs that there was substantial confusion and concern that influenced participation in an array of assistance programs. For example, Stuber et al. (2000) found via individual surveys that confusion about welfare reform as it applied to Medicaid eligibility was rampant and reduced participation in Medicaid.
One program that was left unchanged was the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC), a widely-used nutritional assistance program available to pregnant and post-partum women and their newborns and young children. Since our goal is to examine the program participation effects of an information shock as distinct from an eligibility change, the unchanged WIC program provides an ideal setting for our analysis. Past work has established that a variety of demographic and (to a lesser extent) program characteristics are predictive of participation (Bitler, Currie, and Scholz, 2003) . State-specific costs of participation and benefits from participation have been shown to matter in important ways. Documentation requirements have a deterrent effect on participation (Swann, 2005; Tiehen and Jacknowitz, 2006) , while higher-value food packages or adjunctive eligibility for WIC through other program participation can raise WIC participation (Bitler, Currie, and Scholz, 2003) . The confusing policy environment of welfare reform represents a new (temporary) cost to getting accurate information about the WIC program, thus potentially deterring participation. In this paper we use rich microdata from Florida to gauge the degree to which informal information channels might help to buffer the information shock of welfare reform, ameliorating the reduction in program participation that typically accompanies such shocks. We attempt to identify a role of social networks that is not likely to be due to local implementation of public programs by accessing a database of detailed natality and program participation records for all Florida births in a 6-year period surrounding welfare reform. We specifically want to see whether people who live near other similar people are more likely to be buffered against the information shock and thus less likely to experience a dip in WIC participation.
While it is generally difficult to define "similar people," we are able to use information on national origin and geographic location that allows us to move beyond definitions based on general race or ethnicity (as in Aizer and Currie, 2004) or language (as in Bertrand et al, 2000) .
Because we have the full population of births in Florida over several years, we are able to use a convenient subsample of the population in which identification of social networks is fairly natural: We concentrate our attention exclusively on a set of Spanish speakers not born in the 
II. The changing policy climate of the mid-1990s
The mid-1990s were a time of major change in the social safety net. PRWORA also delinked cash assistance from Medicaid, with additional changes in Medicaid eligibility for some immigrants. 4 Medicaid became a stand-alone program with potentially distinct eligibility guidelines, and thus individuals previously participating in both programs could become ineligible for one but not the other in light of eligibility changes. In addition, PRWORA eliminated the Medicaid funding of immigrants during the first 5 years of their residency in the United States. While some states covered these immigrants using state funds, Florida did not. However, pregnant immigrants in Florida continued to be presumptively eligible for Medicaid for 45 days of the prenatal period, somewhat reducing the consequences of the eligibility restrictions for pregnant immigrants (our population of interest given our focus on prenatal WIC participation). Undocumented immigrants were not eligible for Medicaid before or after PRWORA, so there was no policy change in that case; undocumented immigrants continue to be eligible only for emergency department services (Minkoff, 2002) . Undocumented immigrants' eligibility for Medicaid as a payer for births remained unchanged, as did eligibility (whether for American citizens or undocumented immigrants) for the WIC program.
One might reasonably expect both citizens and immigrants to experience confusion in light of these policy changes. Stuber et al. (2000) provides clear survey evidence of confusion about welfare reform as it applied to Medicaid. In a sample of families with one or more Medicaid recipients or potentially eligible individuals, Stuber et al. (2000) found that 37 percent of surveyed individuals believed (erroneously) that cash welfare work requirements applied to individuals on Medicaid (and 19 percent were unsure). In addition, 28 percent erroneously believed that Medicaid had the same new time limits as cash assistance (and 30 percent were unsure). Since some changes were specific to immigrants, one might expect even more extensive confusion among that population; Stuber et al. (2000) found that we find a dip in WIC participation that is coincident with welfare reform despite the consistent eligibility standards of the WIC program over this period.
III. Hispanic immigrant births and program participation in Florida
We use a large-scale administrative dataset from Florida to examine WIC participation patterns near the time of welfare reform. Our identification strategy distinguishes the effects of social networks from factors such as local implementation of policies that vary temporally, program implementation that affects speakers of one language differently from speakers of another, or language barriers that may have nothing to do with social networks. The rich data allow us to focus our study on a very tightly-defined population --Hispanic immigrants who were born in Cuba, Mexico or Puerto Rico, the three Spanish-speaking places outside of the United States that are identified on the birth certificate. 6 We begin by describing the patterns of births to these Hispanic immigrants in Florida in the years surrounding welfare reform. We make use of data on all live births in Florida between 1994 and 1999 provided to us by the 6 The birth certificate does have a space to enter in another place of birth for the mother, but the evidence suggests that either few people enter data in this space or that it rarely is entered into the official records. Fully 97.6 percent of those marking "other country" on the birth certificate have "other country" recorded in the space where a country would be named. As a consequence, while the birth records and the American Community Survey are within onetenth of a percentage point of the rate of births to mothers born in Cuba, Mexico, and Puerto Rico, the American Community Survey reports an order of magnitude more mothers born in countries such as Colombia and the Dominican Republic. In addition, while the birth certificate lists "Filipino" as an ethnicity choice, only a small fraction of Filipino women in the United States report Spanish as their first language. We therefore are only comfortable using data for mothers born in Cuba, Mexico, and Puerto Rico. The percentage of all births to mothers born in Cuba, Mexico and Puerto Rico --the places of birth of the mothers in our study population --increased from 6 percent in 1994 to 8 percent in 1999. And as can be seen in Figure 1 , these percentages have been approximately monotonically increasing over the entire study period; there is no evidence that immigrant births changed in any sudden ways over the time series. Because we further restrict our study to women who were eligible for WIC during pregnancy --as evidenced by the fact that the birth was paid for by Medicaid --our study population is the set of 45,528 births to women from Cuba, Mexico or Puerto Rico who were eligible for WIC during pregnancy and resided in a zip code with at least ten births (regardless of immigrant status) in each of the six calendar years of the study.
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While the fraction of births to Hispanic immigrants (either those from the countries considered in this study or overall) changed only gradually over our study period, the relative WIC participation rates of Hispanic immigrants versus native-born eligible women changed quite dramatically. As can be seen in Figure 2 , at the beginning of the study period Hispanic immigrants' WIC participation rate was more than ten percentage points lower than the overall participation rate, but by the end of the period Hispanic immigrants' participation rates actually exceeded the native-born participation rate. The reversal can be linked to two time periods: First, in late 1995 Hispanic immigrants' WIC participation rates increased sharply to catch those of native-born participation rates. Second, while both Hispanic immigrants' and native born eligible 7 We make this last restriction because we calculate the immigrant percentages based on the observed attributes of mothers living in zip codes, and wish to ensure that we have a reasonably-sized denominator for these calculations.
In practice, this sample restriction has tiny effects on our overall sample size; only 3.4 percent of all mothers in Florida (and 2.8 percent of Hispanic immigrant mothers) lived in zip codes that do not meet this restriction, and the median mother lived in a zip code with 307 or more births in each year of the study (393 for Hispanic immigrants.) The tenth percentile mother lived in a zip code with 64 or more births in each year (100 for Hispanic immigrants.) mothers' participation rates dipped during the welfare reform period of 1996 and 1997, the participation rates of Hispanic immigrants remained in steady state moderately higher than that of native-born mothers. These patterns lead us to consider whether the neighborhoods and social networks that Hispanic immigrants occupy could play a role in explaining these findings.
IV. Social networks as information channels
Our objective is to identify whether social networks played a role in the degree to which prenatal WIC participation rates changed in the "information shock" period surrounding welfare reform. While it is impossible to measure social networks directly in the administrative datasets available to us, we believe that immigrant women are more likely to be acquainted with and Hispanic immigrants reside; the question is whether these differences in composition can explain differences in WIC participation rates during a period in which information is disrupted.
To fix ideas, we begin by presenting a time-series figure that compares native-born participation rates to Hispanic immigrant participation rates, separated by the percentage ownorigin in the neighborhood. As seen in Figure 5 , Hispanic immigrants' participation rates began the study period below native-born participation rates regardless of the degree of own-origin concentration. The time series plots in high and medium percent own-origin communities track one another very closely in the pre-welfare reform period. Following welfare reform, however, the time series of low and medium percent own-origin track the native-born participation rates very closely, with the high own-origin concentration neighborhoods steadily ahead over the rest in terms of participation. 
V. Estimates of the effects of social networks on participation during information shocks
Our estimating equation of interest is W izt = α t + θ z + βM iz ·t t + γH iz ·t t + δO iz ·t t + σX izt + ε izt ,
where W represents the WIC participation during pregnancy of mother i living in neighborhood z during time t, M represents the percentage of births to immigrant women in the mother's neighborhood, H represents the percentage of births to Hispanic immigrants in the mother's neighborhood, O represents the percentage of births to immigrants from the mother's home country in the mother's neighborhood, and X represents a set of mother-specific covariates (maternal age, education level and country of origin.) The coefficients α, β, γ and δ are all vectors, with different coefficients estimated for each quarter 8 between January 1994 and December 1999. We control for neighborhood fixed effects θ to reflect the fact that there may be systematic differences in program takeup at the neighborhood level that are time-invariant. Our coefficients of interest are the δs, the estimated relationships between the fraction of own-origin women in the neighborhood and a mother's WIC participation during pregnancy, holding constant the immigrant concentration and Hispanic immigrant concentration in the neighborhood, at different points in time. We cluster all the standard errors at the neighborhood level, and we measure the neighborhood as the zip code of residence at the time of the birth.
Again, we limit our analysis to pregnancies in which the births were funded by Medicaid, so that we know that all women in the study, even undocumented immigrants, were eligible to participate in WIC during their pregnancies.
While our primary specifications rely on the notion that neighborhoods with different attributes may respond differently during the information shock period around welfare reform, it is important to note that neighborhoods are likely settled by different types of individuals who might react differently to the information shock. There is little evidence that high school (p=0.000). Note that this is likely due to differential location patterns at the time of immigration rather than any general patterns leading immigrants to move to relatively homogeneous 8 Here and throughout the paper, when we refer to a quarter, we are referring to the quarter-year combination, so that all of our models interacting quarter with various variables have 24 interactions to reflect the 6 years. We have also estimated the same models using monthly interactions, and the pattern of results is fundamentally the same. In practice, for ease of interpretation we aggregate the quarterly interaction coefficients to the annual level in most of our analyses presented herein. neighborhoods as they age: When we compare the neighborhood attributes of the 4,679 mothers in our study who moved zip codes between births, we find that 33.6 percent moved to neighborhoods with percent own origin more than 3 percentage points above their previous neighborhood, 33.4 percent moved to neighborhoods with percent own origin more than 3 percentage points below their previous neighborhood, and 33.0 percent moved to neighborhoods with percent own origin within 3 percentage points of their previous neighborhood. Nonetheless, as a further check to ensure that we are not ascribing social network effects to other changes occurring in specific neighborhoods housing particular types of immigrants, in some specifications, we go further still and estimate models with time-specific neighborhood-specific fixed effects:
W izt = α zt + βM iz ·t t + γH iz ·t t + δO iz ·t t + σX izt + ε izt .
In these highly parameterized specifications, we explicitly compare Cubans to Puerto Ricans to Mexicans within the same neighborhood at the same time. In addition, because there exists the possibility that women using the same types of medical services might receive different types of information (as suggested by Aizer and Currie, 2004) , we also estimate variants of equation (2) with birth hospital-by-time fixed effects rather than neighborhood-by-time fixed effects. We report the results of these various specifications below.
The first row of Table 1 reports the results of the estimates of equation (1) We are agnostic about exactly when the welfare reform era began in Florida because we have no way of knowing exactly how much information had spread throughout the state, and when exactly the information spread. That said, it is possible to look separately at the eight counties in which welfare reform was implemented first via Florida's September 1995 Family
Transition Program waiver and the 59 counties still nominally under the pre-welfare reform regime until the middle of 1996. The third and fourth rows of Table 1 differentiate the births into counties with early implementation and counties with later implementation; because the sample size of women in the early implementation counties is so small (15.9 percent of the study population, and largely concentrated in a handful of zip codes), the point estimates are too imprecise to draw conclusions. However, the raw magnitudes of the estimates at least are quite large in the early implementation counties. While the larger estimated results are consistent with an information shock and social network story, we are too uncertain to want to make that claim, and report the disaggregated results purely for the sake of completeness.
We hypothesize that immigrant women might be especially reliant on information channels when the pregnancy is their first, so we next restrict the analysis to first pregnancies. This is a particularly important check of the information channels story, since Aizer and Currie (2004) suggest the first birth comparison can be an important way to identify the women likely to be most sensitive to information about social programs. As can be seen from the fifth and sixth rows of Table 1 , the estimated effects of having a larger fraction of women in the neighborhood who were themselves immigrants from the same country are substantially larger when restricting the study population to first births. This is particularly important in the medium-to-long-run, suggesting a snowball effect phenomenon -in which one person who is induced to participate then helps induce others -similar to that found by Dahl, Loken, and Mogstad (2011) in their study of the takeup of Norwegian paternal leave benefits.
Robustness checks
Because people with different likelihoods of participating in the program at different times might have settled in different neighborhoods, as an extra check we repeat the same analysis but include zip-code-by-time fixed effects (equation (2) above.) In this specification, we are now directly comparing different own-origin groups in the same neighborhood at the same time, and identifying solely off of the relative sizes of the different Hispanic national groups in the neighborhood. The results, reported in the second row of Table 2 , are less statistically significant than those in the previous specifications, but the pattern of findings --that the larger the own-origin group in the neighborhood, the more likely a Hispanic immigrant was to participate in WIC during pregnancy during the information shock period --persists.
Likewise, in the third row of Table 2 we estimate a variant of equation (2) We also test the sensitivity of our results to transformations in the percent own-origin variable, and measure the percent own-origin (as well as percent Hispanic immigrant and percent immigrant) as, in turn, the log of the percent own-origin and the log of the number of total ownorigin births in the zip code. These results are reported in the fifth and sixth rows of Table 2 .
While the level of statistical significance is weaker in these model specifications, they continue to support the general pattern of findings that the larger the concentration of women from one's own country of origin, the more likely that a woman will have participated in the WIC program during the period in which information about program eligibility was disrupted.
In addition, we conduct a series of falsification tests to help to ensure that the results that we generate are not merely a statistical artifact or, alternatively, driven by compositional changes in the population of Hispanic immigrants giving birth. Table 3 presents the results of falsification tests in which we replace WIC participation as a dependent variable with three alternate dependent variables --maternal age, a dummy for whether the mother is a high school dropout, and a dummy for whether this is not the first birth. As can be seen in Table 3 , there is no pattern in the results in these falsification tests. Therefore, we are more confident that the results reported herein are due to genuine responses in WIC participation of women facing different local conditions.
VI. Program office proximity as a substitute for local network
Our results are consistent with a story that local networks of own-origin individuals play a role in mitigating information shocks. This finding begs the question of whether government agencies might be able to place offices strategically to help to mitigate information shocks as well. In order to gauge the degree to which program office proximity might serve as a substitute for social networks, we repeat the above analyses, but augment the model with a series of WIC and in 1994, the first year of our data, the difference was a statistically indistinguishable 1.7 percent. If there was a major change in WIC office locations during our study period, it is not being reflected in substantial changes in WIC takeup patterns. Table 4 presents our head-to-head comparisons of the estimated effects of percent ownorigin in the neighborhood at different time periods to the estimated effects of having a proximate WIC office during the same time period. As can be seen in the table, we do not observe statistically significant estimated effects of WIC office proximity during the critical time period, and to the extent to which the WIC office proximity interactions are substantial in magnitude, they have a negative sign, indicating that if anything, having a WIC office nearby might have reduced, rather than enhanced, WIC takeup amongst our population during the information shock time period. On the other hand, our estimated social network effects remain robust to the inclusion of the WIC office time interactions. While these results are not conclusive, they provide additional evidence that program office proximity is not a substitute for social networks during information shocks.
While WIC office proximity appears to not be a substitute for social networks, this proximity might still affect the degree to which social networks influence program participation in a time of information shocks. We therefore estimate models in which interact our percent own-origin measure with a measure for WIC offices within two miles. The interactions are negative though statistically insignificant, while the estimated effects of percent own-origin on WIC participation remains strong and positive. Therefore, there is little evidence to suggest that merely placing more offices nearby in a time of widespread confusion does a better job than indicators of local networks in stimulating WIC participation. We intend to explore this relationship further in future research.
VII. Conclusion
We present new evidence suggesting that social networks provide information that might help to reduce confusion during information shocks. We employ a unique dataset and empirical methodology that allow us to rule out local program implementation factors, ethnic background itself, or shared language as explanations for why program participation is higher in communities where social networks are likely to be stronger. Since we are controlling for ethnic background,
we are able to disentangle the effect of the density of the social network from the ethnicity of the network in our analysis. While we do not provide long-run equilibrium explanations of correlations amongst similar individuals in their economic activity or program participation, this research does indicate that social networks may play an important role in the short run. That said, the fact that the results appear to persist for several years beyond the time of the initial information shock suggests that there may be ongoing effects, a la Dahl, Loken, and Mogstad (2011) , in operation.
The fact that we find that program office proximity itself is not related to changes in WIC program takeup during the information shock period but measures of information networks seem to be influential suggests that government agencies desiring to increase program takeup among eligible potential participants may wish to consider a wide variety of information diffusion methods, rather than relying solely on locating program offices in strategic locations. Our evidence on the potential role of social networks suggests that using social networks to spread information about eligibility rules and benefits may be successful in reducing the likelihood of major reductions in program participation in periods of information shocks. The dependent variable is an indicator for maternal WIC participation during pregnancy. Model specifications include zip code fixed effects, controls for dummy variables for maternal education and maternal place of origin, and quarter-specific zip code-level percent immigrant and percent Hispanic immigrant. The coefficient estimates reported are annual averages of the quarter-specific coefficients on zip code own-origin percentage, compared with 1994. Estimates marked ***, **, and * are statistically significant at the 1, 5, and 10 percent levels, respectively. Number of observations: 45,528 births in 778 zip codes. The dependent variable in the first row is an indicator for maternal WIC participation during pregnancy. Model specifications include zip code fixed effects, controls for dummy variables for maternal education and maternal place of origin, and quarter-specific zip code-level percent immigrant and percent Hispanic immigrant. The coefficient estimates reported are annual averages of the quarter-specific coefficients on zip code own-origin percentage, compared with 1994. Estimates marked ***, **, and * are statistically significant at the 1, 5, and 10 percent levels, respectively. Number of observations: 45,528 births in 778 zip codes. The dependent variable is an indicator for maternal WIC participation during pregnancy. Model specifications include zip code fixed effects, controls for dummy variables for maternal education and maternal place of origin, and quarter-specific zip code-level percent immigrant and percent Hispanic immigrant. The coefficient estimates reported are annual averages of the quarter-specific coefficients on zip code own-origin percentage, compared with 1994. Estimates marked ***, **, and * are statistically significant at the 1, 5, and 10 percent levels, respectively. Number of observations: 45,528 births in 778 zip codes. 
